Distinct phosphoinositide binding specificity of the GAP1 family proteins: characterization of the pleckstrin homology domains of MRASAL and KIAA0538.
GAP1, one of the Ras GTPase-activating protein families, includes four distinct genes (GAP1(m), GAP1(IP4BP), MRASAL (murine Ras GTPase-activating-like), and KIAA0538). It contains an amino-terminal tandem C2 domain, a GAP-related domain, and a carboxyl-terminal pleckstrin homology (PH) domain. Although the PH domains of GAP1(m) and GAP1(IP4BP) have been shown to be essential for membrane targeting via binding of specific phospholipids, little is known about the functions of the PH domains of MRASAL and KIAA0538. Herein, we show that the PH domain of MRASAL has binding activity toward PI(4,5)P(2) and PI(3,4,5)P(3), while the PH domain of KIAA0538 does not bind these phospholipids due to an amino acid substitution at position 592 (Leu-592). Mutation of the corresponding position of MRASAL (Arg-to-Leu substitution at position 591) resulted in loss of the phospholipid binding activity. MRASAL proteins were localized at the plasma membrane in NIH3T3 cells, and this plasma membrane association was unchanged even after cytochalasin B or wortmannin treatment. By contrast, KIAA0538 and MRASAL (R591L) proteins were present in the cytosol. Our data indicate that the distinct phosphoinositide binding specificity of the PH domain is attributable to the distinct subcellular localization of the GAP1 family.